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[#ff»#©8SB] 

1 ^ny u »»j®yn9dr©d 

«j#£f#?g c *f * fttKii & #s«Jg t b t tMB&m ^^tsrt&Mi: 

2 ] #x>^5^ ©#£fit#£:a8c©:?"n y * tc^SI b fc^SH 

tv**, **X©»«5te"e**ffi#©x>T-.f ^©dfrSWjfeflMBfciitjS-rsj* 
# fcttffi b T b fc &® H & m v * T £ B& # A (c «HJfc* « « #-ft#ffi(c 
^T, Sfll 7ny ?©#irj#£W#{CM^£i&&g^«*#jii:b, JSUCD^n 

it fe s r t t -r & Pip^-ft*& 0 

ftftatfre> # ft fc #3181 fe fB V * T ft Bt tCHgf #ffc L T«* CD X > ^ ^ t- 

Tfc©¥:S:tc«#-rsr £Kcj: y, x>-rw -5^ lBlTMiMS©»««:fJ3£ tt b 
. tWB1^*#lMRWtt&ftT£»K -£-©&ii©#-fe>*li. £-x>-?w ^ © 
49ft«**«SS[©^ay ^K^«Ufcdffl4*jeill*S*JfflbT«-x>^-f ■f'-f 0 
*F©irtMI«:£j*U 3-x>^-r-f tt, a*H«©»««t***iTV^*, ffi 

b, ayc^avfodta^jfeflianc^i- a 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

M -t £ £ #«#T- & »J , r. ©«f #-f t h i: ©^iSS * * h ft T iff n*4K. 

iff^beDae&tftt-^cDasfcH:, ^n^n^^mRxf^mtmm^mm 

»oTV^*#©*«t|ff TfSS. lff-9ft(Cj:oTffff®««tttfft#3ft 
#*. 

[0 0 0 4] 

S (Data Encryption Standards) 3©<fc O &&it8iR|HJ# 
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[0 0 0 5] 

o 

Bf^jl«©aJS, ^fiSSfllCj: (Diffie-HellmanlCj: 
(D ^3©*?S 

5£f#?g (ID (Identity) mm) fcfJMbT, ^fitiH§£ft? Z. £ & < , £t#fi!J 

KPS (Key Predistri but ion System) , ID-NIKS (ID-based Non-Inter 
active Key Sharing Schemes) &if) 0 
[0 0 0 6] 

[0 0 0 7] 

§13 ^fitafttf^g"?*^ £tHM£*x£*B#©l Dfi|$gi:-fe:/#^ 

— ottU -fe>##Big Brother ("t^T ©x>f^ -?-f 

lotfe'J, Key Escrow System {Cfc o T b 3: 3 ) J&T?&S. *J?-~0&. $>& 
m.e>jLyT4 tf&n-t & i: -fe > # ©$»S5 £ SI^T* £ 5 "Ttg-IS -5 ,&T* & 5 
. x©»f£IHHBK:-3VxTtt, m$rtt»:4«f(cia^-t€.fei?)©X*^#fS[^$ti 
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[0 0 0 8] 

zommmomLtsit. i vmmzm-3 <mm^^ * - * at-ty 9mm 
m^?* - $ tmA<D4km i d mmn zmmom®^^ \zx\%mk 

C tiffin * £ SHB## ^ . 
[0 0 0 9] 

RllllCb, -?-©Bgf&*©*^*<^"eS>-S I D-N I K siz£2>mmm£.f&i3m 
, W#fl:*ffifttfie#a«*ttS:il*l/T^* (#®¥ll-16257 #) . 
[0 0 10] 

>*»*S:IBy ffi•e!fev^J:^K:"r*fc«><DX*S:»*tt*la^c*«>illafT^^fefc 
*. WB¥ll- 16257 #<Z>«g£#ffiT*«, i>f.ff^ ©4*JfeflMBfcV* 

«u 88fc©-fe W-e>*u #iz>^ttfe^>x>^-<^'f ©^fflLfc l -z><Dm 

o©-fer>##g£J:5&z:£:tt&<. #-fe>*#Big Brother tc £ V \, 
[0 0 11] 
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[0 0 12] 

\$mfr& *wtc^*x & a tit %> ©t-& y . jtias^a & & & t t <fc 
ya»«««c»c!t< Lfcsjm^^*s, i^ft^ffi&tfHiHf 

[0013] 

[rb fc «p« -r & fe «> © #«] 

*?£(CfevxT, gll :7a?*©&tgtt£M£ft?«a««&ttM;e£ U 

[0014] 

ft*tc-££ftTV*«. l£^:£©i&M5fcT*&Sffi^©x>^5^©#«M#5£#¥g 
[0 0 15] 

©#*fc&^TS©¥:fcK:*-»"r*£i:K:J: x>f=-^ ■y-f m-e{itff©afli 
sff^rtti, ttE-fe w&nr^y, ■*©*«©**: «■ 

iVf-ff-f ©#5£fif?8 £«££©:/ CI >y * C#«L,fc£««JfcflMBfc«fffl H# 
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[0 0 16] 
[0 0 17] 

[0 0 18] 

#i>f-ff-{ a, b, -, z tit. SJ^afi8&2 al , 2 aR . 2 bl , -, 2 
br • • 2 zl , -, 2 zK tC«fc 'J^StlTfcU. ^tie>©©^Ji«8&S:^L 
T#1z># lfre>ti&<Z>^?8##x>-r-f -r-f a, b, z 
■MCfcoTV^. ££u 2AfflX>f-f f -f ©raiCliii#g&3ab, 3 az, 3 bz, 
•••A^l-tttlTSy, 3©SfflS&3ab, 3az, 3 bz, - ?:/^LTJiH§'li$g£HtH§• 
{ t L Bt # £ # 2 ^ © a: > ^ -f -r ■< m X £ S£ $ ix Z> J: 3 (c o T ^ S . 
[0 0 19] 

(-&># 1 T*<Z>3Sfiii*Q.3l) 

^pgg$ N N = PQ 

K I DKi; Y)^0i^m^nv i^Wi 

Mj ^-fflbfc ID'C^ K;i/©i^>fX ( j = 1 , 2, • • •, K) 
L I D/<? h;i/CD-9-^f>C (L=M X +M 2 + • • • +M R ) 
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g NZ&t-?Z>m±£.!&7b 

(fiL. g c d ( ot j , a. (N) ) = 1 , 

x ( - ) ttA-v-r>!r;i/Hi!c) 

(fib, /s u+ /s i2 + • • • + fi iK = a. (n) ) 

[0 0 2 0] 

M 2 , • • , M R #(CK<@CD:/ay iMcl^SIf 6. #I;U£, i>r-f r-f i® 
iD^hfl/ (^nWj ) fesS (l) ©«k^tc^«iJ1-S 0 ##J#3feff$BT-& 
h;n jj (j = i, 2, • • -, K) & i atom** hfrt.#&. 

[0 0 2 1] 

HRU 



Ii=CIi, Hi 2 l-II iK ] -.-(1) 

[0 0 2 2] 

JVs jj ( j = 1, 2, • • * , K) £J£*T£>:i£ (2-1), (2-2), • - (2-j) 
, • • • , (2-KHC$£oTftlt-r£o 
[0 0 2 3] 
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HR2] 

s7J= «s H t [TTT^ + ^i i"T" •••(2-1) 



s i2 = h 2 C 1 12 ] + ^ i2 1 * ' ' (2-2^ 



s , j= or,H j C I i \] + fi\ j1 • • • (2- J ) 

i^;= «iH K [T^+^t • • - (2-k) 

[0 0 2 4] 

. Hj Wl/I ij] tt»*ffJ!fHj ^e>^^ h;H ijtC^Lfc^TS: 1 f?S[ 

[0 0 2 5] 

#ClC. mi -In v *(Cg§LT, (T + 1) l^Sit ( t=0 > 

1, 2, ■ ■ -, T) £JS*T©5£ (3-0), (3-1), (3-2), • • •, (3-t), • 
• • , (3-T)K:«oTtWr*. 
[0 0 2 6] 
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[I5C3] 



g, n = g*i" TT (mod N ) • • • (3-0) 



i o 

gT^= g*i" T ^~M (mod N) •••(3-1) 
Y* 2 = g*f T <s~n> 2 (mod N) •••(3-2) 



g it = g*i" T < s i !>* (mod N ) • • - (3-t) 



g jT = g a i" T < s ii>' (mod N) • • -(3-T) 

[0 0 2 7] 

fib, cfcX;*;^-, (4) , (5) Izm^-A, B*ftPlHLt=.Wr&. B = c 
A %.ZfB= <A> c te, *ti?ft (6) Jklf (7) Zm-to 
[0 0 2 8] 
[|&4] 



A=( 


a fi v ) 


... (4) 


B=( 


b A „ ) 


• • • (5) 


b A v 


= c a ^" 


• • • (6) 


„ 


= a^ y c 


• • • (7) 



[0 0 2 9] 

fit, lo©-te>* lli, mi ^n^^CBB-r-S (T+l) flOSJ&l^? 
h>»l/g it (t =0, 1, 2, • • • , T) ^SSBStCXV^-f -r-f 
*JCD (K- 1) CD&iZlV* 1 tt, ^2yn>V^W^lCB8-t-'S (K — 1) {iCDi5^ 
tt^dr h;i/s jj (j =2, 3, • • • , K) &«fl?KtCX>7-<r7-4' i ^iiS. 
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[0 0 3 0] 

X>^-f^-f i tt. «1 ^Uy^lZMhX. £M<D (T+ 1) flCDftfttt'C? 

(8-0), (8-1), • • (8-t), - (8-T)lC^f „ 

[0 0 3 1] 

[»5] 



Soim— S j q [ I m -| ] •••(8-0) 



Siim— Si^tlmi^ *••( 8-1 ) 



i m = ^ it t Imi ^ • • • ( 8-t ) 




= g iT [I mi ] . . . (8-T) 



^ ilt, j=2, 3, • • ■ , K<DmZ, »3, • • • , » 

;n mj ] fe#^n^jr«icai;fli^r. ^©atffflbfcfccDS: (9-2), • • ( 

9-j), • • - , (9-KHC^t\ 
[0 0 3 3] 
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[«6] 



s i 2 t Im2^ 



• • • ( 9-2 ) 



x J i m 



Sijtlmj] 



• • • (9- J ) 



K i m 



s i K ^ In»K^ 



• • • ( 9-K ) 



[0 0 34] 

XfC. (10) <D£?lzmmm±T*Ztlt><D?'<T<Dmy 
[0 0 3 5] 
[I&7] 



[0 0 3 6] 

f LT, N?:Si:UtKTffl (11) ©<fc 5 &tf»Zft?> £ £ C* U> «I»K 
[0 0 3 7] 



K 




• • * ( I 0 ) 



1 1 
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im.8] 



(T-t) 



k. = n 8 jCtyim 

♦ « t i m 
t=o 



T * T-t 



7 S T Cxf 

EE g ' t=0 T 1 

. = g«7 ( x li m + Vi m ) T 



= g«7 ( x 1 i m+" + x Ki m J T 

rTi 



_ g * i r (« i H l [I il ][I m1 l+/' il +-+^H K [Ii K ][W+^ K ) 
s g «7 {« | ( H, I IiTl I I^H-+H K I IkHT5»+ x < N )} T 

_ g *7 {*, (h, i Tj7ni^]+"+H K i i^iiT^i)} 1 

= g(Hj (TiTHT^l+-+H K lT[;][I^"l) T (mod N) 

•••(11) 

[0 0 3 8] 

&33, -hs£K;!3^Tx liin =K9 h;i/s u h/l/I^] fclt^fctf* rti 

. IMK«#tt*tS*fel»K*tySBbfT3 3 tick »Jff-S-r&ii:#T-££„ 
[0 0 3 9] 

■5. iot, ^1 -Jay XZHbOzfuy ? (DIM X«fc »j %>/h£ < -f£«fc 
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[0 0 4 0] 

tfcSrlOO ^A£b£«£\ 1000000 = 2 20 7?&£(Z>T% Mj — 1 , K=20h&£ 
. I3T% T=32i:Ufe»-&, #*«K im ©»«»d(Z>*S5[tt, 20 H 32 = 51 C 32 

=4.85xio 13 £&& 0 r<£ns$cti:, :£x>^>r ra©«*ll©!»» ioooooo c 
2 =5 xi0 12 £;@;i£ o *oT, *»>A*St©»»©*frfc»fe 
JC^bTK^TfftSo 
[0 0 4 1 ] 

r^CtC. ±abfeW»^^f-A^fiWSi>^^^^IH0«*CDil«^oV^T^ 

m^itLT * ft Z^y^r J t4 b-^eSIU x>5^^-f b tf^CDm^JtC*^ 
[0 0 4 2] 

i#@iz)t>$ i tctt. #x>^>r ^ a, bmm&m&m^t bjvs aV s 
bl £ (t + i) m&m&m^t wi/g at , « bt (t = o, i, 2, • • • , t> 
fcfc. fusa^ (2-1) t (3-0), • • - , (3-T)4:K:ttoTtf»-rs»af«i*rt* 

[0 04 3] 

j ( j = 2, 3, * * * , K) #B<D-fe># 1 tC«U #x>r->f a, b@ 
^aSHM*** h/bs ajf s bj S:gfrfH^: (2-2), (2-K)C«oTtfJM- 
S 1 a ^ftiL&tlTV^o tit, #i>f>ff>fa, b^bfS 

#{ft*a*lSfc, *®x>f-ff-f a, b^MM*'** h/l/s aj , s b j#x>^ 
^^>r a, b^J^fa^tlSo 
[0 0 4 4] 
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(t = 0, 1, 2, • • • , T) , s aj (j=2, 3, • • •, K) fc-^-^b 

-f btcMfS-r-s^T'*^^^ h;i/g at h;n bl ] (t = 0, 1, 2, • 
• • , t) , ^^s aj ck^ h;i/i bj ] ( j = 2, 3, ■ • • , k) 

ffi-f j£#jgffi#g 1 1 atm2*ifci*i£©J&#£«ffibTx>-5^'5^ a# 
#it>.5x>^ 5^ b £©#ffigtK ab ££f£f -S««&t£j£3§ 1 2 iL. &aggK 

zh *m^x¥-j: MS:Bt#s:c(cgp#fbbTafigS3 o/sftj^-rs 

mmtmi 3 £tffii*.e>4iTvi«. 

[0 0 4 5] 

^g bt (t=0, 1, 2, • • T) , s bj (j=2, 3, • • - , K) , £ 

5=-w^-r a(c*ffS-r-5^T-&-5^^ h;i/g bt [^^ h;n al ] (t = o, 1, 
2, • • • , T) , h;i/s bj [^^ h;i/i aj ] ( j =2, 3, • • • , K) 

aiiK ta &ffl^Ta«»3o^e>A*ufe«*s:cs:¥S:MK:«[-»uTffi*-r*«[ 

#^2 3 £#ffijte>*iTvxS. 

[0 0 4 6] 

t = 0 , 1, 2, • • • , t) , s aj (j=2, 3, • • • , k) Wf&&mm& 

a-fffc*** Wl/g at IX * HM bl ] (t = 0, 1. 2, • • • , T) , 
Wbs aj [X* h;H bj ] (j=2, 3, • • - , K) tfjgtf ffl3ftT#»*£ 
«1 2'\j£&*i*. *a«t*ja«l 2KT, Zft6©J*»ftttfflLT (11) IC 

fEoTjmBK,,,***?.^ Wf*ft«i s-^aan*. WHjfliai s teaser 

0 &tf-LT£i£3*l.£. 
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[0 0 4 7] 

mm&3 o ztemzntcm^jtcitzLyT* b(D«##i 2 3^x^3*13 

bj (j = 2, 3, * * * , K) , g bt <t = 0, 1, 2, - • T) ifitil#m 
ffif§2 l^§g<£iffi£*l£o f IT, «^lttSS2 1lCt, x>"5 L -r -5^ a &C*f/S 
h/l/* bt h/I/I al ] (t = 0, 1, 2, * • * , T) 

, h;bs bj h;i/i aj ] ( j = 2,, 3, • • ■ , k) #«0Pma*iT# 

a*4«»2 2Aae,ftS. «a«4«»2 2CT, 3*l&©«*S:*fl!LT ( 
11) Kt£oT#»§tK ba ##ft&tU ^##§2 3^M6tl-5o «-»»2 3tCi3V* 
i©*a*lK ba «:fflV\TWFH»*C#^XMtC*»atl*. 
[0 0 4 8] 

bfc 1 o<Z> I D«a^C*f/S-rsilS:4«i-S <fc^K:bfc<Z>T?, -t^TCDx^^-f 
<3D»tt?S 1 oCD-fe>**^g-& ±-5ft^fctt3&<. #"fe>d*#Big Brother JC 

[0 0 4 9] 

mil*. *ftm<D^mMib<Dmm<nMM<DM&z^mT*2bz> 0 z.z.izmm-* 

SfB»fflE#:lclB»a*iT^«>- fete. n>fcf:a-#4 Ote. Or^y^l flWlc 
[0 0 5 0] 

tfzL-^4 0©Kfi»m^e>HfeoT««a*lS«AtfWWW(World Wide Web) 
A3>fcTa.-* &JS^Tfe*J, ffi««#4 1 *CttiifJ*0>#J* ^ 5 A 4 
1 a*tfB«S*lT^-5„ SBilfc&fM 1 3^6&*ffiS*xfc:7a 4^ A 4 1 a#=J> 
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[0 0 5 1] 

0D*n^^n^9A4 2 a^IB^S^T^So IBA1K#4 2A^bSs*^liSl^fc■/^ 
^*7A4 2 a#n>fcfn.-# 4 0 SrfJ^f -5 - £ tC «fc »J , fCfc^ 

[0 0 5 2] 

is^JVy 1 * afcif feffl^TftU. RBNMKK4 3 £tttH&®ftl£:?n y9A4 3 
ajWB«S*lT^*. fa®ffi#:4 3 »&tt»tB^n&^D ^9 A4 3 a#3>fcf 

[0 0 5 3] 

* e> (c & -> r v % t , %i®.mm&m zmm-rzzntfssmx'&z. 

[0 0 5 4] 

( 1 ) x-f ©#Afe«$8£«i$C©yn y *»C4M^ 

[0 0 5 5] 
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[SiC 9] 



s i 1 — 


«\ H, [I 


n] + ^iiT 


S j 2 = 


«j H 2 [I 


i2] + ^i 2 T 


& 1 j — 


H j [I j + jl 


s i K ~ 


«jH K [T^]+/? iK 7 


8 i 0 ~ 


g a i" TT 


( mod N) 


V^ = 


g"f Ts n 


( mod N) 


g j 2 = 




1> (mod N) 



g i t = g*i" T < s i !>* (mod N) 



g jT = g*i" T < s i 1> T (mod N) 

[0 0 5 6] 

®m ( j = i, 2, • • • , k> 

Hj : ft&fr&fcS 2 Mj x 2 Mj ©Mffcfi ; ?!J 

K : xry-^-i'^-i' i ©#Sff«®yD ytfrgm 

1 7 i 1-3057860 
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oj : X^-T^-^-f i ©<1AS^§LSI 

«1L. gcd (ct|, X (N))=l, 

X ( • ) «*-V-f^^HI$) 

N : N = PQ (P, Q\tmW) 

/S jj : X>5=-^7="W i CDf@A8«£SL$fc 

(fib, /S ij+iS i2 + • • • +/3 iR = X (N) ) 

SBIi (t = 0, 1, 2, ■ • ■ , T) 

T : mWB&MkWL 

c£x#9-£:U (i) , (ii) IC^fA, B £4t#I B 
= c A S.tJfB= <A> c li, ^-tl^tl (iv) 

[0 0 5 7] 

[Sitl 0] 



A= ( a M » ) 


. . . ( 


i ) 


B=( b MV ) 


. . . ( 


i i ) 


b,„ = c a "" 


0*0^ 


i i i ) 




• • • ( 


I v) 



[0 0 5 8] 

fiJMLT£-x>^ @;£©IBg&it££fS;U 3(7)^»{C-g-^txTV>S, Iff 
[0 0 5 9] 
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[»11] 



s i2 = OTj H 2 £Ii2^ + ^i2l 



i j= *|H + jl 



s iK = H K [I iK ] + ^ iK 1 



g j 0 = g^i 1 * (mod N ) 
g~T= g*'" 7 ^ (mod N ) 
T~ 2 = g^i" 1 ^) 2 (mod N) 



g j t = g*i~ < s i i) ( mod N) 
i~PJ= g*i~ T <s~M> T (mod N) 



[0 0 6 0] 



SBIS ( j = 1, 2, • • • , K) 
/<?t>;i/l : fig^^-T^T 1 T*feSK?>C7T;^^ 

K : Xi/^W i ©#g#S«^D «y 

1 9 Hii£#¥ 11-3057860 
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(fib, gcd («j , X (N ) ) = 1 , 

a. ( • ) ti*-v^>r;i,BBifc) 

N : N = P Q (P, Q \tmm 



(fib, 3 il +/S i 2 + 



+ 0 iK = a (N) ) 



*9 b)lg 



it • 



(t =0, 1, 2, • • • , T) 



cS^3tl7-tU (i) , (ii) IZmtA, B £*f#|b B 

= c A #.tfB = <A> c it. tftfft (iii)fttf (iv) 

[0 0 6 1] 

[R12] 

A= ( a M „ ) 
B=( b,, ) 
b MV =c a ^ 

[0 0 6 2] 

O) % (2) *ia«©H»#ft*a-e»oT, 

[0 0 6 3] 



• • ( 


i ) 


■ • ( 


i i ) 


• • ( 


i i i ) 


• • ( 


i v) 



ffiffiW 5 !* 11-3057860 



1 1—059049 



mi 3] 



K im = n 



i m — 




8 1 i m = 




g t i m ~ 


8 i 1 1 Imi 1 


*>T i m = 


8 ir 1 1 mi J 


x 2 i m — 




x J i m = 


s j j C I m j 1 


X K i m — 


s iK ^ ^niK^ 


B t i m 



= g^ T t?o TCx * imyli "^ 

= g*7 ( *1 i m + Vi m ) T 

_ g*j T ( Xt j m H hx K j m ) T 

= g*7(«iH 1 [Tn'Hl^l+^i 1 +--+«iH K [Ti;i[^]+^i K ) T 

s g «7 {* i ( H, [TT7l [ ]+ -+ H K ( T^l [ wi )+ * ( n )} T 

= g *7 {* i < h, i iiTi [ t^; ]+•••+ h K i to ii^i ) } T 

= g(Hj ir^nW+-+H K ^HW]) T (mod N) 

[0 0 64] 

2 1 fflSE#5p 11-3057860 



1 1—059049 



*ti« < = **H**i t W^Irtl > 

: x>-r-f-x-< i©#j£tf$8©^iyny?lco^Tg#©'<? h 

(t = 0, 1, 2, , T) 

x lim ^ s il 

x jim ( = /<^h;b Sij wn mj ] ) 

: ny^-t^J i ©4$5feffS©^j ^"D^^tC^VATt*©^^ h 

;i/s ij^&JStfmbfc, i>f-ff^ m©/^? wn.jicjtfjs-f 

( j = 2. 3, • • • , K) 
K im : —-fjCi^y'T-i'r^ i ^ffi^Ox^^w mdjbf bT4^t 

y iin : (K - 1) KDxjj, ®ft (j = 2, 3, • - • , K) 
BPt., y ilD =x 2ilD +x 3iin + • • • +x KilB 

[0 0 6 5] 

(4) ■fe>*a^&x>-r--r-r-'f ^x^-r^-r mm&m&mzmtth, - 
* © x y 9- ■{ 7- -i # wiE-fe y 9 *»& s 4% & m x > ^ ^ 9- 4 mm © ssbh e> 

^&fc&Sii££fflv^T^i£^#:£K:Bf#ftbTftS;#©x>5 : --f 'vfSiSIL, 
K«#©x>-?-f -f-Y «<eaianfe«f-&S:«:, t&lB*>#^"?>ittf£4-i£:Mx> 

*#*Rtttf etiTfey, ^©^©^-tV*^ #x>^-<^.f©4f56fiNg£ 

o»«ii*jfe«*K:»ji5i-6ad&ifc» LTtBiB^aii&i^-r s i e> (c u 

[0 0 6 6] 



mtl#¥ 11-3057860 



iff ¥ i 1—059049 



CSt 1 4] 

777 = *iH, [ITTi+^iiT 

s7l= *i H 2 [Til ] + ^i 2 ~T 

171= h j cTHi+^i jr 

s~i7 = a i h k cT7^3 + ^i K T 

g j 0 = g*i T 1 (mod N ) 
777= 8"i~ T S~U (mod N) 
777 = g*f T <sT7> 2 (mod N) 

777 = g*'" 1 "^)* ( mod N) 
777 = 8*'*^? (mod N) 

[0 0 6 7] 

««t ( j = 1, 2, • • • , K) 

[^h/l/Ijj] : X>f^ff-f i <D j mBto&WW&to* 

Hj : SLifc^e>&5 2 Mj x 2 Mj O»#fT50 



ffiSE4#¥ 11-3057860 



4#5p 11-059049 



(fib, g c d (aj , X (N) ) = 1, 

x ( • ) tt#-v-f>r;i/B3fi) 

N : N=PQ (P, Qttfggfc) 

/3 jj : :n>5^ -r W i ©MA«5^SLSS[ 

(fib, /S ii+e i2 + • • • +/3 iK = a. (N) ) 

h^g it : x>-r--f^-f i©#5fef»$g©fll:/n>y#lCB8-f 
ftH (t = 0, 1 , 2, • - • , T) 

t : mm&ftwm 

ciX*7-tL, (i) , (ii) CSV* A, BS:<Tj!fbfc»-&. B 
= c A &tfB= <A> c 14, ^-4x^*1 (iii)Atf (iv) Sr^'t" 

[0 0 6 8] 

[Rl 5] 



A=( 


& fit v ) 


• • • ( 


i ) 


B=( 


b^ v ) 


. . . ( 


i i ) 


v 


= c a " v 


. . . ( 


i i i ) 


bp* 


= a M „ c 


• • • ( 


i v) 



[0 0 6 9] 

(5) m (4) £e«©»#««#i£-e*oT, mmPkmm*$i&-?z>wi»i% 

[0 0 7 0] 



ffiSE#^ 1 1-3057860 



i 1 — 059049 

[SCI 6] 



i m 




% io ^mi ^ 


8] i m 


— 


8 i i t I m 1 1 


8 1 i m 




8 i t f Imi 1 


#T i m 


— 


8 i t f I m i ^ 


x 2 i m 




s i2 ^ ^ rn 2 ^ 


x j i m 




s ijtlmj] 


X K i m 




3 i K ^ ImK^ 



1 m_ t =o 1 im 

_ T ^ r t T-t 

= 8*' t=o T 1lmyim 
= g*7 (*i im + Vi m ) T 

_ g « i r (« i H 1 (T[7][T^7]+^ h +-+«r i HkIT^iiQ+^k) 1 

= g *7 {* i < H i fin " ii7i+"+H k f w )+ 1 1 N >} T 

s g *? {« i ( H, I Ii7l [ I^l+~+H K [T^l 1 1^1 ) } T 
sg (H, [liT]IW+-+H K fI^HW]) T (mod N) 

[0 0 7 1] 

2 5 ffiSEW 5 ? 1 1-3057860 



5p 11—059049 



*tim ( = «*hJU8 it C<f h/H Bl ] ) 

: X>^-f 5 1 -f i©#SW^©^l^'n^^tCoV%Ti#©'<^ h 

z>m# (t =0, 1, 2, • • • , T) 

x jim ( = h;vs jj h/i/i.j] ) 

*J*d (J - 2, 3, • • • , K) 

y im : (K- 1 ) fi©x ji|B ©5ftJ ( j = 2, 3, • • • , K) 

bp*». y im =x 2im +x 3im + ■ - • +x KiB1 

[0 0 7 2] 

(6) Bt#a«^x^A©x>-5 i 'f -r-r tc«»e>tiTfe»j, ^ 

o 

[0 0 7 3] 



tf}§E# 11-3057860 



i 1—059049 



[«1 7] 

s71= ar iH 2 [i7I]+^2l' 



S iK = «|H K [I, K ] + £, K 1 

g j 0 = g*i T 1 (mod N ) 
g j 1 = g a i Ts i i (mod N ) 
g~^= <FT\) 2 (mod N) 

7~Tt= g^^TV (mod N) 
g~^= g*i" T < T M> T (mod N) 

[0 0 7 4] 

*9 h/l/s jj : l>f-ff-f i CD j #B©#«H*JtflMIC**JiK-r 
tt* ( j = 1, 2, • • • , K) 

Mj : X>-r^-rW i© j*B -f X 

K : i>-r--f -r--f i ©«J£«*©^n y *4HBR 



mil^^P 11-3057860 



1 1—059049 



ft; : X>^W i OfflAS^SLS 

g c d (a j , X (N) ) = 1 , 

x ( • ) tt^-v-f ^r;i/W£5:) 

N : N=PQ (P, Q&iHifc) 

«SU /S i!+/S i2 + * * * + ^ iR =;l < N > ) 

(t = 0, 1, 2, • • •, T) 

t .• mmtftftMkm 

c fcX^-^U (i) , (ii) tC^-tA, BfeffJUbfc»-&, B 
= c A B = <A> c tt, (iii)ftrf (iv) 



[0 0 7 5] 
[»18] 



A=( „ ) 
B=( b MV ) 



b M v = a 



) 

i ) 
i i ) 
v) 



[0 0 7 6] 



2 8 



ffiSE#¥ 11-3057860 



#5p 11 — 059049 

mi 9] 





£q i m — 


£ i o 


n mi ] 




^1 i m = 








8 1 i m = 


8 it 






i m = 


8iT 






x 2 i m = 








x j i m = 


Si? 


1 -*- m j J 




X K i m = 


s iK 




T 

n 

t=0 


B t i m 




a' 

8 


-t£ t c 


t 

x 1 i m 


T-t 
y i m 


8* 


j T f x i i m 


+ y\ 





= g* j T ( x i i m x k i m ) T 

_ g <(«iH 1 [Ti7l[T^]+^ 1 +-"+* i H K [T^][^H^ iK ) T 

= g *7 {* i ( H ! [TTTHWT J+-+ H k tli^J f Wl >+ 1 < N )} T 

= g *7 {* .• ( h, t r^] i t^]+-+h K ti^i [ i^i ) } T 

= g (Hi[lj;][I^]+--+H K [Ti;i[I^]) T (mod N) 

[0 0 7 7] 

2 9 fflffi#¥ 11-3057860 



i 1 — 059049 



2>f&-ft (t = 0, 1 , 2, • • - , T) 
x lim -WhAts^ l«9b»I al ] 
x jim ( = ^^h;b Sij 1*9 h*!^ ) 

: x>-r-f -r -f i /D-y^lCo^tStffl^f h 

;i/s jjA^^tfaibfe, nyy-j'Tj mOi^t h ;n mj {c*ris-r 

( j = 2, 3, • • • , K) 
y im : (K - 1) «©x jiin ©fO (j = 2, 3, • • • , K) 

bus, y im =x 2ini +x 3in + • • • +x Kim 

[0 0 7 8] 

(7) &m?*gm&T*&z¥xzmttKm^it-t2>m^mm, m 

[0 0 7 9] 



fBIE#¥ 11-3057860 



i 1—059049 



m2 0] 



^ i 0 ~ 


g"i~' 




g"i' 




g*i~" 


8j 2 = 



(mod N) 

77J= g a i" T < r Ti> t (mod N) 
TTt= g a i" T <^M> T (mod N) 

[0 0 8 0] 
fib, 

mm c j = i , 2, • • • , k) 

Hj : SLiSCfr^fc-S 2 Mj X 2 Mj ©*f*M5?0 

3 1 ai!E4f ¥ 1 1-3057 8. 60 



4f 5p 11 — 059049 



i (DMAm^m 

(ffiU g c d (osj , X (N) ) =1, 

x ( • ) i±#-v-f ;r;i/§iifc) 

N : N=PQ (P, Q limit) 



(fiU 0ii+0i2 + " ' * +/3 iK =;L (N) > 
g : N£Sj£:-r-5S::A:£j&7t; 

mm (t = o, i, 2, • • • , t) 

t : mmniKDim 

c?:XA5-i:U (i) , 00 iZjjk~i~ A, B &fr#|L3k«£\ B 
= c A B = <A> c tt, (HOfttf (iv) fc*f 



[0 0 8 1] 
IS2 1] 

A= ( a,,, ) 
B=( b M „ ) 

[0 0 8 2] 



) 

i ) 
i i ) 

v) 



3 2 



ffiSE#¥ 11-3057860 



1 1—059049 



[»2 2] 



i m 
8 1 i m 



= 8 



i0 



= g 



8 t i m — 8 i t 



g T i m - 8 iT 



: 2 i m — s i2 



j i m= s i J 



X K i m - s iK 



Imil 



Imil 



Imi] 



Imj] 



T T C t y l J- t] 



m 



*l At 0 *!!**! 



T-t 

m 



T 

2 

= g ' t=0 
= g"7 (x, im + y im ) T 

= g*i T im ~* *~ x k i m 
-T, 



sg «7(«, H^Im HI ml !+*„+•••+«, H K [I iK l[ w+*ik> 
s g «7 {* i ( H, [Ti7l I W+-+H K iir K ) I W )+ 1 < N )} T 

_ g *7{* i (H 1 [Ti7][T^]+-"+H K iii;][i^])} T 

= g(Hi [l7;][W+-+H K [li;][W) T (mod N) 



mSEW 5 ? 11-3057860 



11—059049 



[0 0 8 3] 
fib, 

*ti. ( = ^^g it C^^ 1 ,!] > 

;i/g it^^sz/aibfc, i>f-ff-fmo/<? h;i/i ml {c*fjs-r 

(t =0, 1, 2, • • - , T) 
x lim = /< * ^ s il W 

x jim s;b Sij h;n mj ] ) 

•5f£# ( j = 2, 3, • * • , K) 
y im : (K - 1 ) <g©x jim <D5fD ( j = 2, 3, • • • , K) 

H 1 *., y in =x 2ilB +x 3im + • - • +x Kim 

[0 0 84] 

(8) R&#iM£/ ^AlCfctf S^A^bP&^'vroB&^ft^S&^Hf^i:^ 

*-r*iBiimEflc. 

[0 0 8 5] 



11-3057860 



1 1—059049 



[S5C2 3] 

¥77= *i H i rii7]+/?j,7 



s i2 = Of, H 2 C I j 2 2 1 



Sj ,= or, H j C I i jl + ^j jl 



Si,= a iH K [Ii K ] + ^i„ 1 



g j 0 = g*i Tl ( mod N ) 



g j 1 = g*f s i 1 ( mod N) 
g i2 = g"i~ < S M> (mod N) 

g~TI = g^i" 1 ^)* (mod N) 

?7?= g^i" 1 ^) 1 (mod N) 

[0 0 8 6] 



h;i/s jj : x>-rW^W i © j SB©#«*if5£#$BK:*ffE:l-6i& 
*«t ( j = 1, 2, • • • , K) 
N;n ij] : x>f/f^ i© j#B©#«S#£fif38 
: fS^-f^T 1 T'fcSKtfCjFt;'^ Ml/ 
Hj : SL8t^e>&5 2 Mj x 2 Mj ©»#ffW 
Mj : X.>9-4 7-4 i © j # B ©^S^/efMS©^ X 

k : x>t=-^w i on&mmo-fa v*?&mm. 

3 5 ffiSE#¥ 11-3057860 



#3* i 1-059049 



«BU g c d (osj, X (N))=l, 

x ( • ) te*-v>f >r;i/gii5:) 



N : N = P Q ( P , Q 

(fib, /s n+e i2 + ■ • • +0 iK = x (N) > 



c ZXiJ^-HL. (i) , (ii) IC^fA, B &ff#| LfctillN B 
= c A &tfB = <A> c li. (iiO&tf (iv) SrSf 



( t = 0 , 1 , 2 , 



[0 0 8 7] 



[&24] 




. . . ( 



• ' ' ( 



• ' • ( 



i i ) 




• • ' ( 



[0 0 8 8] 



3 6 



11-3057860 



1 1—059049 



[8C2 5] 



*>0 i m — 8 io ^mi 1 
8iim = 8 j ^ f I m 1 3 



^tim— ^ i t C Iini ^ 



^Tim - 8 i 7 [ I m i ] 



x 2 i m — s i 2 ^ ^ m 2^ 



i i m = s i J 1 1 m j 1 



X K i m — s iK t ^niK^ 



T 



T°t y i m 



T ~ T-t 

m 



s g'l T t?o TCx ?"- y '" 
= g'f <*i im + Vim) T 
= g * j T ' x l i m x k i m ' T 

_ g {* i ( H 1 IlTTl f W+-+H k t W )+ x ( N )} T 
s g «7 {* i ( H, 1 Ip [ I^l+~+H K (T^l [ T^l ) } T 

= g(Hj ir^][W+-+H K [T^][W) T (mod N) 

[0 0 8 9] 

3 7 ffitE#¥ 11-3057860 



1 1—059049 



«ti- ( = ^H^* it t^f h^I Bl ] ) 

: X>f -ff-f i ©^Jt-fffiOgl 1 -fXlv 9 (Co V>T &%OX9 h 

(t = 0, 1, 2, • • • , T) 

x iim =**h)\,s. n [^^h;n ml ] 
x jim ( = h;b Sij WH^] ) 

;i/s jjA^^St^mbfc, i^f-ff-fm®^? Ml/ l nj (C3^f5-t 

•5J£# (j = 2, 3, • • • , K) 

y im : (K - 1) fi©x jim CDfD (j = 2, 3, • • • , K) 
W*>. y im =^ 2 im +x 3im + - - • +x Kim 

tan 

* i§ us © Hg # a « > X -r- A © & a% -r «a h t * s . 

[02] 
[03] 
[04] 

i 

i a m&m£.&& 

10.20 ^^E'J 

11.21 j£#ilffig§ 
12,22 



tfJ!E#5p 1 1-3057860 



1 1—059049 



1 3 Rf#ffcS§ 

2 3 

3 o mmm 

4 0 3 y 

4 1, 4 2, 4 3 iai*g£f*: 



3 9 miE^ 3 ? 11-3057860 



4#¥ 1 1—059049 



[Hi] 




3 a z 



( t = 0.1 .2.-.T) 



[0 2] 



ID^hMl>x-<x-r©#£fii*) Ij 



Ii 



Ii: 



Ii J 



IiK 



v 



1 



ffifE#¥ 11-3057860 



1 1—059049 




2 



fflfflEW 5 !* 11-3057860 




3 



ffifrE4f ¥ 11-3057860 



1 1 — 059049 



immi 



1 



11-3057860 



1 1 — 059049 



mm* 

[#Wfffi®A] 

[femxiijgm] 
mkbq#*] 



1 ffi!E#¥ 11-3057860 
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ffi HI A 



,!!#•§• [000006297] 



1. JE3E¥J!B 1 9 9 0^ 8% 7H 



1 
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Hi m A 



[597008636] 



1. $ZM*£HB 1 9 9 74? 1^2 IB 

ft ffi MMW^K4TB15#3f 
ft 4 iEtt 
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11 — 059049 



ffi ® A 
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